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Abstract of EP0087497 

A gearless, open-faced, direct-drive, spring- 
rewound tape measure eliminates the need for a 
manual-rewind handle or gears to increase the 
spring tensioning force. A spiral spring is retained 
within a spring-retaining disk which is revolvable 
about a hub attached to a cover. A cover plate 
coupled through an input disk allows revolving of 
the spring-retaining disk to adjust the tension of a 
spring which is retained within a spring-retaining 
well of the spring-retaining disk. Alternatively, the 
hub may be attached to the cover plate and the 
spring tension adjusted by revolving the cover 
plate while the spring-retaining disk remains 
stationary. In ordinary use, the cover plate is 
restricted from revolving by compression lock 
rings which sandwich the cover plate. 
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© Tape measure. 

© A gearless, open-faced, direct-drive, spring-rewound 
tape measure eliminates the need for a manual-rewind 
handle or gears to increase the spring tensioning force. A 
spiral spring is retained within a spring-retaining disk which 
is revocable about a hub attached to a cover. A cover plate 
coupled through an input disk allows revolving of the 
spring-retaining disk to adjust the tension of a spring which 
is retained within a spring-retaining well of the spring- 
retaining disk. Alternatively, the hub may be attached to the 
cover plate and the spring tension adjusted by revolving the 
cover plate while the spring-retaining disk remains station- 
ary. In ordinary use, the cover plate is restricted from 
^ revolving by compression lock rings which sandwich the 
cover plate. 
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Pj scussion 
I£PEMEASURE 



Technical F i eld 

" '"" The PreSSnt ^"ticn relates to an improved tape 
measure. 



5 Background^ Art 

Many types of spring-tension-rewind tape measures 
are available todav TKo -i ~ • 

ae today. The longer tapes usually require 
manually rewindinq to as^Kt n,. • y 

ng to assist the spring; therefore, the taoe 

measures include an externa! handle. Thls hand ' le ^ 
10 constant danger of being broken or damaged when the tape 
measure is used. F 

United States Patent 3,054,573 discloses an 
-proved tape measure which eliminates projecting parts by 
use o, gears to augment the spring tension and which en- 
15 closes the spring and driving gears in separate sealed 
compartments. Although an improvement over the external- 
handle tape measures, the tape measure still presents seri- 
ous problems to economic construction and efficient use 

20 bei 9earS ° f — s a " capable of 

20 being fouled with dirt, which is often encountered in Jog- 
ging and other uses of the tape measures. Modern improve- 
ments m spring metal have eliminated the necessity of using 
a gear system to provide necessary spring tensioning force 
to retract even Jong tapes. The advent of the modern 
25 sprmgs has allowed improvements to the tape measure which 
are incorporated in the improved tape measure of this ' 
invention. 



30 



Disclosure of Invention 

The gearless, open-faced, direct-drive, sprino- 
rewound tape measure is thinner and l ighter than COnv J_ 
tional prior art tape measures and can be produced n,ore 
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cheaply. Generally, the tape measure includes a generally 
disk-shaped dust "cover having a centrally disposed hub which 
projects upwardly substantially perpendicular to the cover 
from one side of the cover. A revolvable f spring-retaining 
5 disk, which has a diameter slighlty less than the diameter 
of the cover, is seated on the cover and has a spring- 
retaining well whose outer periphery is defined by an 
upraised wall. The wall is substantially concentric with 
the disk and has at least one slot to allow passage of the 
10 spring or tape through the wall. A spiral spring is re- 
tained within the well of the spring-retaining disk and has 
two ends. One end of the spring is affixed to the hub, 
preferably by placing a tang of the spring in a slot of the 
hub. The other end of the spring is attached to a graduated 
15 tape. Usually, the tape passes through the slot in the wall 
of the spring-retaining disk and is wound about the outer 
periphery of the wall. Thus, the tape is exposed and the 
tape measure is called "open-faced." The slotted wall 
protects the spring from fouling by dirt. 
20 To set the tape measure at a predetermined 

tensioning force or to adjust the tensioning force after 
assembly of the tape measure, an input tensioning assembly 
is incorporated into the improved tape measure. Preferably, 
the input tensioning assembly includes a revolvable input 
25 disk which has a diameter slightly less than the diameter of 
the cover and which is seated atop the wall of the spring- 
retaining disk about the hub. When the input disk is 
tightly compressed against the top of the wall of the 
spring-retaining disk and is revolved, the spring-retaining 
30 disk also turns. Because the spring is constrained against 
the fixed hub, the spring either tightens or loosens. 

A generally disk-shaped cover plate, which has a 
diameter slightly less than the diameter of the cover, rests 
atop the input disk a*id allows revolution of the input disk 
35 and spring-retaining disk during use of the tape while being 
compressible down upon the input disk so that the tension of 
the spring may be adjusted. That is, the cover plate is 
capable of turning both the input disk and the spring- 
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retaining disk when it is compressed tightly against the 
input disk and is turned relative to the cover* To hold the 
cover plate above the cover and input disk during normal use 
of the tape measure, a pair of compression lock rings sand- 
wich the cover plate. Each lock ring has an outside dia- 
meter substantially equal to the diameter of the bottom 
cover. When compressed against the cover plate, the lock 
rings hold the cover plate and keep the cover plate from 
revolving. When loosened, the cover plate may be pressed 
against the input disk and turned to simultaneously turn the 
input and spring-retaining disks. Fasteners join the lock 
rings and cover in substantially parallel, axially aligned 
positions. These fasteners allow holding of the cover plate 
tightly between the lock rings during normal use of the tape 
but allow the cover plate to be compressed against the input 
disk when desired. After a tension adjustment, the fasten- 
ers allow refastening of the lock rings to hold the cover 
plate and to allow normal use of the tape measure. Prefer- 
ably, the fasteners include a plurality of collars position- 
i able at predetermined locations around the periphery of the 
cover and a plurality of screws to fasten the lock rings or 
the cover to the collars, depending upon the side of the 
tape measure being considered. 

Alternatively, the tape measure may have a gener- 
3 ally disk-shaped dust cover which has a central hub-receiv- 
ing well. A revolvable spring-retaining disk and an input 
disk, as previously described, overlie the cover. A cover 
plate completes the tape measure and includes a centrally 
disposed bub which projects downwardly substantially perpen- 
0 dicular to the cover plate. The spring is attached to the 
hub. As previously described, the cover plate has a dia- 
meter slightly less than the diameter of the cover and is 
retained in locking rings. When the rings are loosened, the 
cover plate may be turned to tighten or to loosen the spring. 
\S To improve performance of the tape measure of this 

invention, the tape measure may include a slide ridge de- 
pending from the spring-retaining disk to abut the cover and 
to reduce the frictional surface area of contact between the 
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spring-retaining disk and the cover. Thus, the slide ridge 
ensures that tbe"spring-retaining disk is more freely re- 
vocable about the hub. Also, the input disk may include an 
inset groove to mate with the top of the wall so that the 
5 wall revolves in the groove when the tape measure is as- 
sembled. This groove helps to limit the wobble effect of 
the spring-retaining disk. Finally, the input disk may also 
include a plurality of stabilizers which project upwardly 
from the input disk between the top of the input disk and 

10 the cover plate to reduce wobble of the input disk. 

Thus, a gearless, open-faced, direct-drive, spring- 
rewound tape measure is easily constructed and is a decided 
improvement over existing tape measures. The entire tape 
measure may be made from aluminum or plastic and, therefore, 

15 may be much lighter and less expensive. The constructed 
.tape measure is thinner than earlier tape measures because 
the need for gears or handles is eliminated through use of 
the improved spiral spring. A simple and guick means is 
employed to adjust the spring tension without use of gears. 

20 The tape measure is less susceptible to fouling by dirt and 
is less susceptible to damage even when placed in heavy 
usage. These and other novel features of the invention will 
be described in the specification and claims which follow. 

25 Brief Description of the Drawings 

Figure 1 is an exploded assembly of the preferred 
tape measure of this invention. 

Figure 2 is a typical- cross-section of a preferred 
tape measure. 

30 Figure 3 is an isometric of a preferred tape 

measure. 

Figure 4 is a typical cross-section of another 
preferred tape measure. 

35 Best Mode for Carrying Out the Invention 

A gearless, open-faced, direct-drive, spring- 
rewound tape measure 10 has a cover 12 as a base. Posi- 
tioned centrally within the disk-shaped cover 12 is a hub 14 
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having a slot 16 which is capable of receiving the tang of a 
spiral spring. The hub 14 projects upwardly substantially 
perpendicular to the cover 12 from one side of the cover 12. 
The hub -14 -attaches to the cover- 12 with a wedge and stake 

5 assembly (as best shown in Figure 2) m A spring-retaining 
disk 18 seats on the cover 12 around the hub 14, The inside 
diameter of the central opening of the spring-retaining disk 
is substantially equal to the outside diameter of the hub 
14. To reduce the surface area of contact between the 

10 spring-retaining disk 18 and the cover 12, a slide ridge 20 
depends downwardly from the spring-retaining disk 18. A 
spring-retaining well 22 is formed by an intermediate up- 
raised wall 24. The wall 24 is substantially circular in 
plan view and extends upwardly a distance at least slightly 

15 greater than the thickness of the spring or tape. A slot 
26 in the wall 24 of the spring-retaining disk 18 allows 
threading of the tape or spring so that the spring and tape 
may communicate between the spring-re taining well 22 and the 
outside of the spring-retaining disk 18. 

20 A spiral spring 28 is placed within the spring- 

retaining well 2*2 of the spring-retaining disk 18 and is 
affixed to the hub 14 by placing a tang 30 of the spring 28 
into the slot- 16 of the hub 14. At the other end of the 
spring 28, a slot is cut into the middle of the spring 28. 

25 The tape 34 is generally a graduated measuring tape and has 
a tongue 36 to be received in the slot 32 of the spiral 
spring 28. Generally, the tape 24 is wound around the outer 
periphery of the wall 24 of the* spring-retaining disk 18 (as 
shown in Figure 2), thus making the assembled tape measure 

30 10 "open-faced." 

Above the spring-retaining disk 18 rests an input 
disk 38. An inset groove 40 of the input disk 38 preferably 
matches substantially and mates with a top portion of the 
wall 24 of the spring-retaining disk 18. The input disk 38 

35 is of a diameter slighlty less than that of the cover 12 and 
is positioned around the hub 14 to permit concentric turn- 
ing. 
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To adjust the spring tension, the screws 54 
connecting the lock rings 46 and 48 to the collars 52 are 
loosened to remove the compression of the upper lock ring 48 
against the cover plate 44. When the screws are sufficient- 
ly loosened, the cover plate will be revolvable in its seat 
upon the lower lock ring 46. Pressing the center of the 
cover plate 44 against the input disk 38 will exert a down- 
ward force upon* the- ■spri-n-g'-re-taxning disk so that revolution 
of the cover plate 44 relative to the cover 12 will simul- 
taneously revolve the input disk 38 and the spring-retaining 
disk 18. Because the tang 30 of the spiral spring 28 is 
retained in a slot 16 of the hub 14 and because the hub 14 
is stationary, the spring 28 will become more tightly or 
more loosely wound, depending upon the direction of revolu- 
tion. Once a desired tension is achieved, the screws 52 are 
tightened to compress the rings 46 and 48 against the cover 
plate 44, thereby eliminating its revolution. 

A handle 56 on the exposed end of tape 34 con- 
strains the tape's end from entering the well 22. Also, 
there is sufficient friction within the assembled tape 
measure 10 to constrain the spring-retaining disk 18 from 
revolving until a sufficient force is supplied to withdraw 
the tape 34. That is, the pretensioning of the spring 28 
never exceeds the static friction which the spring-retaining 
, disk 18 has with respect to the cover 12. This predeter- 
mined static friction may be varied by the thickness of the 
slide ridge 20 or in other known ways. 

A clip receiver 58 may be placed upon the tape 
measure 10 above and below the cover 12 and cover plate 44 
) at a collar 52. 

As best shown in Figure 4, an alternative tape 
measure 60 has a generally disk-shaped dust cover 62 that 
has a central hub-receiving well 64. A spring-retaining 
disk 18 and input disk 38 with spring 28 and tape 34, as 
5 previously described, are mounted above the cover 60 and are 
held in position by a hub 66 which is downwardly depending 
from a cover plate 68. , The cover plate 68 has a diameter 
slightly less than the diameter of the cover 62. As 
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To adjust the spring tension, the screws 54 
connecting the lock rings 46 and 48 to the collars 52 are 
loosened to remove the compression of the upper lock ring 48 
against the cover plate 44. When the screws are sufficient- 
ly loosened, the cover plate will be revolvable in its seat 
upon the lower lock ring 46. Pressing the center of the 
cover plate 44 against the input disk 38 will exert a down- 
ward force upon- the- spring* ret arning disk so that revolution 
of the cover plate 44 relative to the cover 12 will simul- 
taneously revolve the input disk 38 and the spring-retaining 
disk 18. Because the tang 30 of the spiral spring 28 is 
retained in a slot 16 of the hub 14 and because the hub 14 
is stationary, the spring 28 will become more tightly or 
more loosely wound, depending upon the direction of revolu- 
tion. Once a desired tension is achieved, the screws 52 are 
tightened to compress the rings 46 and 48 against the cover 
plate 44, thereby eliminating its revolution. 

A handle 56 on the exposed end of tape 34 con- 
strains the tape's end from entering the well 22. Also, 
there is sufficient friction within the assembled tape 
measure 10 to constrain the spring-retaining disk 18 from 
revolving until a sufficient force is supplied to withdraw 
the tape 34. That is, the pretensioning of the spring 28 
never exceeds the static friction which the spring-retaining 
disk 18 has with respect to the cover 12. This predeter- 
mined static friction may be varied by the thickness of the 
slide ridge 20 or in other known ways. 

A clip receiver 58 may be placed upon the tape 
measure 10 above and below the cover 12 and cover plate 44 
at a collar 52. 

As best shown in Figure 4, an alternative tape 
measure 60 has a generally disk-shaped dust cover 62 that 
has a central hub-receiving well 64. A spring-retaining 
disk 18 and input disk 38 with spring 28 and tape 34, as 
previously described, are mounted above the cover 60 and are 
held in position by a hub 66 which is downwardly depending 
from a cover plate 68. . The cover plate 68 has a diameter 
slightly less than the diameter of the cover 62. As 
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previously described, lock rings 46 and 48 are used to " 
retain the cover plate 68. When the rings 46 and 48 are 
loosened, the cover plate 68 may be turned to adjust the 
tension of the spring 28. The spring 28 is connected to the 
hub 66 and will be tightened or loosened as the hub 66 re- 
volves because the spring-retaining disk 18 remains station- 
ary. The well 64 has a diameter just slightly greater than 
the diameter of the hub 66. 

Although shown with the spring-retaining disk 18 
below the input disk 38, the order of these parts may be 
reversed. 

To reduce friction between the revolving parts and 
the stationary parts, a lubricant, such as graphite or oil, 
may be used, if desired. Also, to promote withdrawal and 
retraction of the tape 34, a collar 52 may include a nylon 
sleeve (not shown) which rotates when the tape 34 rubs 
against the sleeve. 



20 
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Claims 

I claim: 

1. A gearless, open-faced, direct-drive, spring- 
rewound tape measure, comprising: 

(a) a generally disk-shaped dust cover having a cen- 
trally disposed hub projecting upwardly substan- 
tially perpendicular to the cover from one side 
of the cover; 

(b) a revocable, spring-retaining disk having a 
diameter slightly ]ess than the diameter of the 
cover, seated on the cover above the hub, and 
having a spring-retaining well which has an outer 
periphery that is defined by an upraised wall, 
the wall being substantially concentric with the 
disk and having at least one slot; 

(c) a spiral spring retained within the well of the 
. spring-retaining disk and having two ends, one 

end being fixed to the hub; 

(d) a tape attached to the other end of the spring, 
passing through the slot in the wall, and wound 
about the outer periphery of the wall; 

(e) an input tensioning assembly to allow pretension- 
ing of the spring and to allow adjustment of the 
spring tension, including: 

(i) a revolvable; input disk having a diameter 
slightly less than the diameter of the 
cover, seated atop the wall of the 
spring-retaining disk about the hub, the 
input disk being capable of revolving the 
spring-retaining disk when tightly 
compressed against the top of the wall, 
(ii) a generally disk-shaped cover plate 
having a diameter slightly less than the 
diameter of the cover and being capable 
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the spring-retaining disk when compressed 
tightly against the input disk and 
revolved relative to the cover, and 
(iii) a pair of compression lock rings to hold 
the cover plate, sandwiching the cover 
plate and having an outside diameter sub- 
stantially equal to the diameter of the 
cover, wherein the lock rings hold the 
cover plate to prevent rotation of the 
cover plate during use of the tape; and 
(f) fasteners to join the lock rings and cover in 
substantially parallel, axially aligned positions, 
allowing holding of the cover plate tightly be- 
tween the lock rings during use of the tape and 
allowing the cover plate to be compressed against 
the input disk and revolved to adjust the tension 
of the spring by revolving the spring-retaining 
disk relative to the stationary cover, 

2. The tape measure of claim 1 wherein the spring- 
retaining disk includes a depending slide ridge to abut the 
cover and to reduce the frictional surface area of contact 
between the spring-retaining disk and the cover. 

3. The tape measure of claim 1 wherein the input disk 
includes an inset groove to mate with the wall so that the wall 
revolves in the groove when the tape measure is assembled. 

4. The tape measure of claim 1 or claim 3 wherein the 
input disk includes stabilizers projecting upwardly from the 
input disk, which are positionable between the input disk and 
the cover plate to reduce wobble of the input disk. 

5. The tape measure of claim 1 wherein the fasteners 
include a plurality of collars positionable at predetermined 
locations around the periphery of the cover and lock rings, and 
a plurality of screws to fasten the lock rings and cover to the 

r*rO Tare. 
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6. A gearless, open-faced, direct-drive, spring- 
rewound tape measure;' comprising: 

(a) a generally disk-shaped dust cover having a cen- 
trally disposed hub projecting upwardly substan- 
tially perpendicular to the cover from one side 
of 'the cover; 

(b) a revolvable, spring-retaining disk 

(i) having a diameter slightly less than the 
diameter of the cover, seated on the 
cover, 

(ii) having a spring-retaining well which has 
an outer periphery defined by an upraised 
wall, the wall being substantially con- 
centric with the disk, and 
(iii) having at least one slot, and having a 
depending slide ridge to abut the cover 
and to reduce the frictional surface area 
of contact between the spring-retaining 
disk and the cover; 

(c) a spiral spring retained within the well of the 
spring-retaining disk and having two ends, one 
end being fixed to the hub; 

(d) a tape attached to the other end of the spring, 
passing through the slot in the wall, and wound 
about the outer periphery of the wall; 

(e) an input tensioning assembly to allow pretension- 
ing of the spring and to allow adjustment of the 
spring tension, including: 

(i) a revolvable input disk having a diameter 
slightly less than the diameter of the 
cover, seated atop the wall of the 
spring-retaining disk about the hub, 
capable of revolving the spring-retaining 
disk when tightly compressed against the 
top of the wall, including an inset 
groove to mate with the wall so that the 
wall revolves in the groove when the tape 
measure is assembled, and includina 
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stabilizers projecting upwardly from the 
input disk and the cover plate to reduce 
wobble of the input disk, 
(ii) a generally disk-shaped cover plate 
having a diameter slightly less than the 
diameter of the cover and capable of 
revolving the input disk and, in turn, . 
the spring-retaining disk when compressed 
tightly against the input disk and 
revolved relative to the cover, and 
(iii) a pair of compression lock rings to hold 
the cover plate, sandwiching the cover 
plate and having an outside diameter sub- 
stantially equal to the diameter of the 
cover, wherein the lock rings hold the 
cover plate to prevent rotation of the 
cover plate during use of the tape; and 
(f) fasteners to join the lock rings and cover in 
substantially parallel, axially aligned positions, 
allowing holding of the cover plate tightly be- 
tween the lock rings during use of the tape and 
allowing the cover plate to be compressed against 
the input disk and revolved to adjust the tension 
of the spring by revolving the cover plate rela- 
tive to the stationary cover, including a plu- 
rality of collars positionable at predetermined 
locations around the periphery of the cover and 
lock rings and including a plurality of screws to 
fasten the lock rings and cover to the collars, 
wherein the cover plate can be compressed against 
the input disk and revolved when the screws hold- 
ing the lock rings are loosened. 

7. a gearless, open-faced, direct-drive, spring- 
rewound tape measure, comprising: 

(a) a generally disk-shaped dust cover having a cen- 
tral hub-receiving well; 
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a revolvable, generally disk-shaped dust cover 
having a diameter slightly less than the diameter 
of the cover and having a centrally disposed hub 
projecting from the side of the cover plate sub- 
stantially perpendicular to the cover plate and 
having an end receivable in the well of the 
cover; 

a revolvable, spring-retaining disk having a 
diameter slightly less than the diameter of the 
cover, seated on the cover about the hub of the 
cover plate, and having a spring-retaining well 
which has an outer periphery that is defined by 
an upraised wall, the wall being substantially 
concentric with the disk and having at least one 
slot; 

a spiral spring retained within the well of the 
spring-retaining disk and having two ends, one 
end being fixed to the hub; 

a tape attached to the other end of the spring, 
passing through the slot in the wall, and wound 
about the outer periphery of the wall; 
a revolvable disk having a diameter slightly less 
than the diameter of the cover, seated atop the 
wall of the spring-retaining disk about the hub 
to reduce friction between the spring-retaining 
disk and the cover plate when the tape is with- 
drawn; 

a pair of compression lock rings to hold the 
cover plate, sandwiching the cover plate and Qj 
having an outside diameter substantially equal to O 
the diameter of the cover, wherein the lock rings Jf} 
hold the cover plate to prevent rotation of the 
cover plate during use of the tape; and 
(h) fasteners to join the lock rings and cover in 
substantially parallel, axially aligned positions, 
allowing holding of the cover plate tightly be- 82 
tween the lock rings during use of the tape and ^ 



(e) 



(f) 



(g) 



m 
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FIGo 2 




FIG. 4 
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